INTRODUCTION
Muscle Energy Technique (MET) is a manual medicine procedure that has been described as a gentle form of manipulative therapy effective for treating movement restrictions of both the spine and extremities. 1, 2 Osteopathic MET is a versatile technique traditionally used to address muscular strain, local oedema and joint dysfunction. Spinal joint dysfunction characteristically involves the signs of local tenderness, tissue texture change, asymmetry, limitation of segmental motion and altered end-feel. Successful MET treatment relies to a large extent on patient/practitioner co-operation as the patient plays an active role in its application.
The dysfunctional joint is positioned at the end range of its limited motion and the patient is requested to lightly contract for approximately five seconds against the specific counterforce offered by the practitioner. After relaxation, the restrictive barrier is often felt to yield, and the procedure is repeated several times.
2, , 3 4
Despite extensive use by manual therapists, there is a lack of experimental evidence supporting the efficacy of MET, particularly within the thoracic region. The effect of MET on restricted lumbar extension has also been investigated. Schenk et al. 4 modelled this study closely on the original cervical MET study, and found that lumbar extension was significantly increased after treatment, supporting MET as an appropriate therapy for restoring lumbar extension ROM. The authors recommended 3 further MET efficacy studies be undertaken focussing on the thoracic and sacroiliac regions. 4 The mechanisms by which MET may produce increased joint ROM remain speculative. Many authors of MET claim that segmental muscle contraction restricts joint motion, and attribute the efficacy of MET to relaxation of the affected muscles due to inhibition of motor activity through the Golgi tendon organs. 6 Other authors have disputed this and claim that this model ignores the complex and dominant influence of the central nervous system, 7, 8 and the lack of evidence supporting muscle contraction as a factor in restricted ROM or spinal dysfunction. 9 Viscoelastic and plastic changes in myofascial connective tissue elements following isometric contraction is a likely explanation for increased muscle length according to some authors. 8, 9 A lengthening of connective tissue elements has been demonstrated to occur in conjunction with the contraction of muscle fibres, 10 with the amount of connective tissue change correlated with the magnitude of muscle stretch. This suggests an increase in muscular extensibility primarily takes place in the noncontractile connective tissue elements.
Rhythmic repetitive muscle contractions performed during MET may relieve passive congestion in the paraspinal muscles, 8 as a result of fluctuating blood and lymph pressure gradients propelling fluid throughout the body. It has also been suggested that drainage of fluid from the zygapophyseal joint and segmental muscles may achieve a change in ROM and end-feel. 9 Deep segmental muscle inhibition and atrophy has been observed in low back pain patients and occurs at the specific site of pain. 11 Fryer 9 has suggested that MET may stimulate joint and muscle proprioceptors, producing an improvement in deep segmental muscle recruitment, motor control, and joint stability.
This present study was loosely based on the aforementioned cervical 3 and lumbar 4 spinal MET studies and aimed to determine whether a single application of thoracic MET could significantly increase ROM in asymptomatic volunteers with restricted active trunk rotation. It was hypothesised that MET applied to the thoracic spine in the direction of restricted rotation would produce a statistically significant increase on the range of active trunk rotation, but not on the non-restricted side or in the untreated controls.
MATERIALS AND METHODS

Participants
59 asymptomatic volunteers (22 male and 37 female, ranging in age from 19 to 33 years with a mean age 24) were recruited for this study after completing a consent form and a questionnaire to exclude thoracic pathology. Eighteen volunteers were involved the separate ARMDno2 reliability pilot testing, which was conducted on a different day prior to the main study.
Materials
Pre and Post intervention testing required the axial rotation measuring device ARMDno2, osteopathic treatment tables and non-restrictive gowns opening down the back enabling the trunk to be fully exposed.
Measurement of Trunk ROM
The thoracic spine, ribs, lumbar spine and pelvis function synchronously to produce coordinated movement around the trunk, making it difficult to isolate axial thoracic rotation. 12 In this present study it was decided to consider the effects of MET on overall trunk rotation ROM. Kapandji 13 
ARMDno2 Reliability Pilot Study
The ARMDno2 reliability was tested prior to the commencement of MET data collection. Eighteen volunteers were used throughout this pilot study. Each volunteer sat on the treatment table in front of the ARMDno2, the table height was adjusted to ensure the scapula beam was level with the IS line. Volunteers were asked to place their arms over the scapula beam. Their pelvis' was stabilised by an examiner and they were asked to actively turn as far as possible to the right, and the ROM value was recorded. Subjects then returned to the neutral position for a latent period of three seconds before the procedure was repeated to the contralateral side. Each participant completed bilateral rotation measures three times with the mean value being calculated for analysis. Bilateral rotation ROM measures were taken at ten-minute intervals six times for each subject. Pearsons r correlation coefficient and confidence intervals were calculated to determine the reliability of this apparatus. To reduce any reading errors, the same examiner read and recorded the ROM values for each subject, and the same examiner stabilised the pelvis and palpated for pelvic rotation throughout testing.
Figure 1: ARMDno2
Procedures
ROM Measurement
Range of motion was assessed using the ARMDno2 to determine active trunk rotation bilaterally in an identical manner to the reliability pilot testing (Figure 2 ). Volunteers (n = 48) were randomly assigned (lottery draw) to either the treatment group (n=30) or the control group (n=18). The examiner recording the ROM measurements was blinded to the treatment allocation of the volunteers. Following the measurement of pre-test ROM, participants were given a card indicating the direction of their restricted motion, which was handed to the treating examiner in an adjacent room. Immediately following treatment post test ROM measures were recorded.
Figure 3. General Thoracic MET
The control group was not treated but returned to the ROM testing examiner ten minutes after the pre-test ROM measurements were taken. Post-test ROM measures were taken in an identical manner to the pre-treatment ROM testing procedures. Mean values were again calculated following each subject's end range of rotation.
Statistical Methods
ARMDno2 Reliability Study
All data was collated and analysed using Microsoft Excel. The test-retest reliability of the ARMDno2 device was determined using the "Pearson's r correlation coefficient", T tests were used to determine whether a true linear relationship existed between the axial rotation measures, furthermore 95% confidence intervals were calculated around the correlation coefficient to validate the findings.
Finally, 95% confidence intervals were also calculated to determine quantitatively how accurate the ARMDno2 device was for both right and left axial rotation.
Pre and Post MET Intervention
Pre and post-intervention ROM measurements were analysed for both the control and MET testing groups using independent T-tests and statistical significance was set at the p < .05 level, the effect size was calculated for all treatment and control group calculations.
RESULTS
ARMDno2 Reliability Pilot Study
The test-retest reliability of the ARMDno2 device was determined using the Pearsons Quantitatively the ARMDno2 reliability pilot study revealed with a 95% confidence level that all left rotation measurements were accurate within1.52 degrees (variance 0.10° -1.52°), whereas the ARMDno2 right rotation measurements proved with 95% confidence that they were accurate within 6.15 degrees (variance 0.40° -6.15°).
Several outliers appeared responsible for the decreased accuracy for the measurement of right rotation.
Effect of Thoracic MET
The mean trunk ROM measurements of the control and treatment groups in both restricted and non-restricted directions are presented in Table 1 and in Figure 1 Independent group t tests were used to compare the mean pre and post-treatment ROM-values for the control and treatment groups. To determine whether the participants' ROM restrictions were significantly asymmetrical, the effectiveness of thoracic MET on gross trunk rotation, and whether general thoracic MET effectively restored symmetrical trunk rotation (Table 2) . Table   Measure  M Table 2 . T-test Summary Table for Furthermore, it should be noted the MET applied throughout this study aimed to increase gross motion, which it succeeded in doing. MET practitioners often advocate more specific and subtle techniques aimed to increase the range of one motion segment. It is likely that techniques applied in this way may increase segmental motion but not have the same effect on gross rotation that was documented by the current study. 
T-Test Summary
Recommendations for Future Research
